A possible role for microRNA-141 down-regulation in sunitinib resistant metastatic clear cell renal cell carcinoma through induction of epithelial-to-mesenchymal transition and hypoxia resistance.
We identified microRNA driven mechanisms in clear cell renal cell carcinoma associated with the tumor response to the multitargeted receptor tyrosine kinase inhibitor sunitinib. We performed screening genome-wide microRNA real-time quantitative polymerase chain reaction on 20 freshly frozen clear cell renal cell carcinoma tissue samples of patients who received sunitinib as first line targeted therapy. Nine patients with progressive disease within 6 months after initiating therapy were considered poor responders and 11 with at least 1-year progression-free survival were considered good responders. We studied microRNA-141 function in vitro by stable up-regulation of microRNA-141, quantification of target gene expression and cell viability in normoxic and hypoxic conditions. Relative expression in clinical and cell line samples was determined by real-time quantitative polymerase chain reaction. Localization of microRNA-141 and its targets was assessed by microRNA in situ hybridization and immunohistochemistry. Hypoxia induced cytotoxicity was assessed by a luminescence adenosine triphosphate detection assay. Compared to good responders, microRNA-141 was significantly down-regulated in tumors of poor responders to sunitinib. This seemed spatially linked to epithelial-to-mesenchymal transition in vivo. Reintroduction of microRNA-141 in vitro reversed epithelial-to-mesenchymal transition and decreased cell viability in hypoxic conditions. In our study microRNA-141 down-regulation driven epithelial-to-mesenchymal transition in clear cell renal cell carcinoma was linked to an unfavorable response to sunitinib therapy. Reintroduction of microRNA-141 in vitro led to epithelial-to-mesenchymal transition reversal and increased sensibility to a hypoxic environment. Future experiments should be done in vivo to see whether microRNA-141 driven reversal of epithelial-to-mesenchymal transition could affect the efficacy of sunitinib treatment.